Abstract -A survey of molecular geometries of a series of planar nickel triad complexes L2M(AA) (L=monodentate donor ligands, e.g., RNC, PR3; AA= 
MOLECULAR STRUCTURE
Several dioxygen complexes M02L2 have been studied by X-ray analysis (Ref. 5, 8, 9) . Their impbrtant structural parameters are summarized in Table 1 . The 0-0 distances ranges from 1.45 to 1.37 L The 0-0 distance of PdO2[PPh(t-Bu)2]2 is slightly shorter than that of Pt02[PPh(t-Bu)2]2. The 0-0 bond lengths in Ir(I) and Rh(I) complexes fall within a range of 1.41 to 1.52 A (Ref. 10, 11) . In the free dioxygen molecule there is a correlation, called Badger's rule (Ref. 12) , between the force constant f00 and the 0-0 distance. The force constants of Pt02(PPh3)2 and Ni02(t-BuNC)2 are 3.0 and 3.5 mdyne/, respectively (Ref. 13 ). The 0-0 distances in both complexes (Table 1) being comparable ("l.45 A), it is apparent that the distance is rather insensitive to the electronic perturbation caused by coordination to a "soft" late-transition metal.
The dihedral angle between the normal to the MO2 plane and the normal to the MI'2 plane is 6.8° for Pd02[PPh(t-Bu)2]2 and 2.7° for the platinum congener. The inter-ligand angle LML is 115.4(2)° for the former and 113.l(2)° for the latter. The difference, albeit small, is beyond esd and significant. Note the smaller angle (101.2°) for Pt(02)(PPh3)2 and the much smaller angle (91.8°) for Ni(O2)(t-BuNC)2.
MOLECULAR ORBITALS
Here we first review briefly the MO level diagrams of nickel complexes Ni(AA)L2 (L=HNC) (Ref. 8, 9) , where AA is a representative ir-acid, i.e. acetylene, hypothetical diimine (HN=NH), and dioxygen, and discuss the M-AA bonding. The comparative MO analysis should contribute to our better understanding of the M-O2 bond nature. Structural parameters of these hypothetical compounds ( Figure 1 ) were taken respectively from the X-ray data of Ni(PhCCPh)(t-BuNC)2 (Ref. 14) , Ni(PhN=tlPh)(t-BuNC)2 (Ref. 15) ,and Ni02(t-BuNC)2 (Ref. 9) . Note the trans configuration of the coordinated diimine. We shall then show the MO of phosphine compounds MO2-(PH3)2 (MNi, Pd) and the dependence of the total energy on the inter-ligand angle PMP.
Method of Calculation
The ASMO SCF method at the level of INDO approximation (Ref. 6, 16) was applied quite satisfactorily to some first and second row transition metal compounds. The order of orbital energy levels and the pattern of populations provided was essentially identical with those Table 1 . Geometry of M02L2 Cr(CO)6, and Mo(CO)6 which accord with the photoelectron spectra even better than do the ab initio and MSW=X calculations.
Comparison of Ni-ir-Acid Bonding
In Figure In Table 2 : (3d)89(4s)°5(4p)°98
Note that the major difference lies in the d-orbital occupation, which is governed almost exclusively by the population of the inplane dxz orbital. Consistently the charge density on the atomic orbitals of the unsaturated bonds increases in the order, HCECH < HN=NH < 02. 14 (b2) 13(bi) 
Pz anti-bonding * orbitals (eq 1).
The ( (1.45 A) and the bent Ni(HNC)2 species separately in order to confirm the relative energy levels. The latter was assumed to be in the lowest triplet state with its geometry as in Figure 1 . The resulting HOMO (degenerate) of the a-spin orbital for 02 was found to be at Pd
Most likely the molecular structure is retained in solution.
They form dioxygen compounds [Pd02(L-L)]2 which can be characterized by ir(v(0-0) 900 cm1 for n=3,4), 'Hnmr, elemental analysis and molecular weight measurements. Some spectral data are summarized in Table 4 . Table 5 .
Apart from the position of dioxygen the plots of v(NC) vs 0 give a parabolic curve ( Figure   7 ). The 0 values of M02L2 are narrower than expected from this curve due to an efficient electron transfer (nearly 1.5 electrons) required by dioxygen. Although there exists no simple correlation for a broad category of ir-ligands, the following qualitative generalization can be made: The stronger the electron-accepting property of the 'ir-ligand AA, the smaller is the inter-ligand angle 0. A similar trend is observed for phosphine complexes of type Pt(2-AA)(PPh3)2, as shown in Table 6 . The electronic capacity of the metal also affects the PMP angle in M(2..AA)(PPh3)2, as can be seen in Table 7 . Note the angle trend, Ni < Pt; Pt < Pd.
An account of the facile dissociation of dioxygen from Pd02
(L-L=BPPB, BPBB) can now be given in terms of the electronic and geometrical effects. (1) The electron donating ability of PPh(t-Bu)2, compared to PPh3, does not contribute to increasing the M-02 bond strength, compared to that of the irreversibly binding Pd02(PPh3)2.
(2) The wide PMP angle reduces the M-.02 bond strength, as has already been described in terms of the bond indices WM_0 (the preceding section). In fact, the PPdP angle is, albeit small, greater than the PPtP angle. This effect, of geometrical origin, may be regarded as a stereoelectronic effect. The LML angle can be changed to some extent by appropriate design of steric bulk of monodentate ligands or by a choice of geometries of bidentate ligands, so as to modify the M-A2 bond strength. This type of approach may be called stereoelectronic modulation of coordination. 
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For simplicity we assume that the stabilization to be gained upon interaction of ML2 with AA derives mainly from two interactions, i.e., donation (a1) and back donation (b1). The stabilization energies can then be given by a second order perturbation treatment (eq. 5).
iiEE + LE as is the case for most olefins, acetylenes, diazenes etc. and (2) tcblt<ICr*I as is the case for dioxygen. In the former case, destabilization of the b1 orbital of ML2 will decrease tb1 -Cr*I resulting in increase of lEb1. In the latter case, on the contrary, the b1 destabilization increases the Itbi Cx*t value. However, it is not immediately obvious whether the contribution of the denominator to Eb exceeds to that of the numerator. Therefore we calculated two bond indices WNj_A(ai) and WNjA(b1) separately for Ni(2-AA)- 
